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DETAILED ACTION 



Claim Objections 

1 . Claim 10 is objected to because of the following informalities: Claim 10, line 2, recites 
"P/S converter". It is suggested that the "P/S" be spelled out at first use. Appropriate correction 
is required. 

Claim Rejections - 35 USC§112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 18 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 18 recites the limitation "said addition circuit" in line 1. There is insufficient 
antecedent basis for this limitation in the claim 15. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Alamouti et al 
(USP 5,933,421) in view of Kai-Kit Wong et al (IEEE Transaction on Communication 
"Adaptive Antennas at the Mobile and Base Stations in an OFDM/TDMA System"). 

Regarding claims 1 and 3, Alamouti discloses a receiver using a plurality of antenna 
elements comprising: 

a plurality of Fourier transformation sections (DFT) which are connected to said plurality of 
antenna elements (antenna 0, antenna 1... antenna 7) and configured to output signals carried on 
sub-carriers (pilot) orthogonal to each other from signals received by each of said antenna 
elements (figs. 1.10, 2.2) (col. 15, lines 3-25); 

an antenna weight calculation unit which is connected to said Fourier transformation sections 
and configured to extract the said signals carried on pilot sub-carriers of said sub-carriers from 
the output signal of said Fourier transformation sections and calculate an antenna weight of each 
antenna elements corresponding to each of sub-carrier groups, each sub-carrier group includes a 
plurality of the sub-carriers whose center frequencies are located in the vicinity of the center 
frequency of one of pilot sub-carrier (col. 15, lines 64-67; col. 16, lines 1-13; col. 17, lines 35- 
48); 

a plurality of weighting units which are connected to said antenna weight calculation unit and 
said Fourier transformation unit and configured to weight the signals of said sub-carrier groups 
respectively with the antenna weights as calculated by means of said antenna weight group 
calculation unit (col. 15, lines 11-19, 48-61). Alamouti however, does not explicitly disclose "an 
adder circuit which is connected to said weighting units and configured to add together the 
signals of said sub-carrier groups as weighted with said antenna weights for each of said antenna 
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elements". Wong in a similar field of endeavor discloses (fig. 2a-b) an adder circuit which is 
connected to said weighting units and configured to add together the signals of said sub-carrier 
groups as weighted with said antenna weights for each of said antenna elements (page 196, 
second column, page 197, first column). It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to use a combiner as taught by Wong in the system 
of Alamouti because it can maximize the estimation of signal noise (interference) and signal to 
noise ration of the array output signal (symbols). 

Regarding claim 2, Alamouti discloses a receiver using a plurality of antenna elements 
comprising: 

a plurality of Fourier transformation sections (DFT)which are connected to said plurality of 
antenna elements (antenna 0, antenna 1 ...antenna 7) and configured to output signals carried on 
sub-carriers (pilot) orthogonal to each other from signals received by each of said antenna 
elements (figs. 1.10, 2.2) (col. 15, lines 3-25); 

a pilot signal extraction unit which intermittently extracts signals carried on pilot sub-carriers 
having a predetermined center frequencies from the output signals of said parallel-to-serial 
conversion section (col. 16, lines 22-36); 

an antenna weight calculation unit which is connected to said Fourier transformation sections 
and said pilot signal extraction unit and configured to calculate an antenna weight of each 
antenna elements corresponding to each of sub-carrier groups by the use of the signals carried on 
said pilot sub-carriers as extracted by said pilot signal extraction unit, each sub-carrier group 
includes a plurality of the sub-carriers whose center frequencies are located in the vicinity of the 
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center frequency of one of pilot sub-carrier (col. 15, lines 64-67; col. 16, lines 1-13; col. 17, lines 
35-48); 

a plurality of weighting units which are connected to said parallel-to-serial conversion section 
and said antenna weight group calculation unit and configured to multiply the output signals of 
said parallel-to-serial conversion section with said antenna weights as calculated by said antenna 
weight group calculation unit for each of the sub-carrier groups (col. 15, lines 48-61). Alamouti 
however, does not explicitly disclose a plurality of parallel-to-serial conversion sections and an 
adder circuit. 

Wong in a similar field of endeavor discloses a plurality of parallel-to-serial conversion sections 
which are connected respectively to said Fourier transformation sections and configured to 
perform parallel-to-serial conversion of the signals earned on said sub-carriers as Fourier 
transformed in a time division manner (fig. 1, page 196, columns 1 and 2); and 
an adder circuit (fig. 2a-b) which is connected to said weighting units and configured to add 
together the signals of said sub-carrier groups as weighted with said antenna weights for each of 
said antenna elements (page 196, second column, page 197, first column). It would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to use a 
parallel to serial conversion circuit and combiner as taught by Wong in the system of Alamouti 
because parallel to serial conversion can provide discrete signal transformation at transmission 
and an adder circuit because it can maximize the estimation of signal noise (interference) and 
signal to noise ration of the array output signal (symbols). 

With reference to claim 4, Alamouti discloses a method of receiving radio frequency 
signals comprising: 



Application/Control Number: 1 0/023,7 1 2 Page 6 

Art Unit: 2637 

a step of calculating antenna weights with reference to predetermined pilot sub-carrier signals 
which are extracted from the received signal as Fourier transformed (col. 1 5, lines 64-67; col. 16, 
lines 1-13); 

a step of weighting the signals as Fourier transformed with said antenna weights in order that a 
group of the sub-carrier signals is weighted with common antenna weights as calculated with 
reference to at least one pilot sub-carrier signals belonging to said group (col. 17, lines 35-48). 

Regarding claims 5 and 6 5 Alamouti discloses a method of receiving radio frequency 
signals comprising: 

a step of intermittently and separately received signals in extracting pilot sub-carrier signals from 
a serial signal containing a time series data sequence as Fourier transformed (col. 12, lines 55- 
63); 

a step of calculating antenna weights for each of sub-carrier groups with reference to a pilot sub- 
carrier signal of said pilot sub-carrier signals which belong to said each of sub-carrier group (col. 
6, lines 56-67; col. 7, lines 1-7); and 

a step of weighting said serial signal containing a time series data sequence by timely switching 
said antenna weights corresponding to said sub-carrier group (col. 4, lines 57-63). 



Application/Control Number: 10/023,712 Page 7 

Art Unit: 2637 

Regarding claim 7, Alamouti discloses: 
an input section (RF) which is configured to receive signals as digitized after received by 
antenna elements respectively (figs. 2.1, 2.2) (col. 11, lines 55-60); 
a pilot signal extraction unit which is connected with said input section and configured to 
intermittently extract pilot sub-carrier signals from said signals received through said input 
section (col. 12, lines 55-63; col. 13, lines 20-25); 

an antenna weight calculation unit which is connected to said pilot signal extraction unit and 
configured to calculate an antenna weight of each antenna elements corresponding to each of 
sub-carrier groups, each sub-carrier group includes a plurality of the sub-carriers whose center 
frequencies are located in the vicinity of the center frequency of one of said pilot sub-carrier (col. 
6, lines 56-67; col. 7, lines 1-7); 

a plurality of weighting units which are connected to said antenna weight calculation unit and 
said antenna elements respectively and configured to weight the signals received by said antenna 
elements respectively with said antenna weights as calculated by said antenna weight group 
calculation unit; 

a timing controlling unit (synchronization) which is connected to said pilot signal extraction unit 
and said antenna weight group calculation unit and configured to supply timing signals to said 
pilot signal extraction unit and said antenna weight group calculation unit (col. 25, lines 35-67; 
col. 26, lines 1-14). 

Alamouti however, does not explicitly disclose an adder circuit. 

Wong in a similar field of endeavor discloses an adder circuit (fig. 2a-b) which is connected to 
said weighting units and configured to add together the signals of said sub-carrier groups as 
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weighted with said antenna weights for each of said antenna elements (page 196, second column, 
page 197, first column). It would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use an adder circuit as taught by Wong in the circuit of 
Alamouti, because it can maximize the estimation of signal noise (interference) and signal to 
noise ration of the array output signal (symbols). 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 8-12, 15, and 19, are rejected under 35 U.S.C. 102(b) as being anticipated by 
Alamouti (USP 5,933,421). 
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Regarding claims 8, 9 and 15, Alamouti discloses: 
a plurality of antenna elements which are configured to separately receive OFDM signals as 
modulated in accordance with said orthogonal frequency division multiplexing modulation (col. 
6, lines 56-67; col. 7, lines 1-7); 

a plurality of Fourier transformation circuits which are connected respectively to said plurality of 
antenna elements and configured to perform Fourier transformation of said OFDM signals as 
received by each of said antenna elements and output signals carried on said sub-carriers (figs. 
1.10,2.2) (col. 15, lines 3-25); 

an antenna weight calculation unit which is connected to said Fourier transformation circuits and 
configured to receive the signals carried on said sub-carriers and calculate antenna weights 
corresponding respectively to said antenna elements to form an antenna directivity pattern (col. 
6, lines 56-67; col. 7, lines 1-7); and 

a plurality of weighting units which are connected to said antenna weight calculation unit and 
said Fourier transformation unit and configured to weight the output signals of said Fourier 
transformation unit (circuit in parallel see fig. 2.2) corresponding to the OFDM signals received 
by said antenna elements on the basis of said antenna weights as calculated by means of said 
antenna weight calculation unit, 

wherein the output signals corresponding to a plurality of said sub-carriers are weighted with a 
common antenna weight for each of said antenna elements (col. 15, lines 48-61 ; col. 16, lines 22- 
36). 

Regarding claims 10 and 19, Alamouti discloses weighting units and said Fourier 
transformation circuits are connected through an P/S converter which is configured to convert 
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the parallel signals output from said Fourier transformation circuits to serial signals and transfer 
said serial signals to said weighting units in a time division manner (figs. 2.1, 2.2) (col. 9, lines 
30-45). 

Regarding claim 11, Alamouti discloses said antenna elements and said Fourier 
transformation circuits are connected through high frequency wave reception circuits which are 
configured to perform orthogonally demodulation of said OFDM signal as received by said 
antenna elements and transfer said OFDM signal as orthogonally demodulated to said Fourier 
transformation circuits (figs. 1, 2.2; col. 6, lines 62-67; col. 1 1, lines 55-67). 

Regarding claim 12, Alamouti discloses said high frequency wave (RF) reception circuits 
and said Fourier transformation circuits are connected through an A/D converters (ADC) which 
is configured to convert the analog signals output from said high frequency wave reception 
circuits to digital signals and transfer said digital signals to said Fourier transformation circuits 
(DFT) (see fig. 2.2). 

Claim Rejections - 35 (JSC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 13-14, 16, 17, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Alamouti et al (USP 5,933,421) in view of Kai-Kit Wong et al (IEEE Transaction on 
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Communication "Adaptive Antennas at the Mobile and Base Stations in an OFDM/TDMA 
System"). 

Regarding claims 13 and 18, Alamouti discloses all of the claimed limitations above, 
except does not explicitly disclose A/D converters and Fourier transformation circuits are 
connected through a Serial to Parallel converter. Wong in a similar field of endeavor discloses 
said A/D converters and said Fourier transformation circuits are connected through an Serial to 
Parallel (S/P) converter which is configured to convert the serial signals output from said A/D 
converters to parallel signals and transfer said parallel signal to said Fourier transformation 
circuits (fig. 1, page 196). It would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use a Serial to Parallel converter to connect the A/D 
converter and said Fourier transformation circuits as taught by Wong in the circuit of Alamouti, 
because it can maximize the estimation of signal noise (interference) and signal to noise ration of 
the array output signal (symbols). 

Regarding claims 14 and 17, Alamouti discloses all limitation of the claim above except 
does not explicitly disclose an addition circuit to perform addition operation of the signals 
(OFDM). Wong in a similar field of endeavor discloses a circuit (addition) connected to said 
weighting units and configured to perform addition operation of the signals output from said 
Fourier transformation circuits and correspondingly weighted to form an antenna directivity 
pattern (page 196, second column, page 197, first column). It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to use an adder circuit as 
taught by Wong in the circuit of Alamouti, because it can maximize the estimation of signal 
noise (interference) and signal to noise ration of the array output signal (symbols). 
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Regarding claim 16, Alamouti discloses all limitation of the claim above except does not 
explicitly disclose optimizing antenna weights calculations. Wong in a similar field of endeavor 
discloses antenna weight calculation unit calculates said antenna weights by switchingly giving a 
plurality of sets of the antenna weights to the antenna elements and comparing a plurality of 
antenna directivity patterns as calculated from the signals on the sub-carriers as output to 
determine the antenna weights of an optimal one of the antenna directivity patterns (page 199, 
column 2). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use optimum antenna weights to form antenna directivity 
patterns as taught by Wong in the circuit of Alamouti because it can facilitate in the formation of 
antenna directivity patterns in an iterative manner. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

US Patents: 

Li et al (USP 5,973,642) discloses adaptive antenna arrays for orthogonal frequency division 
with co-channel interference. 

Obayashi (USP 6,249,249) shows active array antenna system. 

1 1. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Qutub Ghulamali whose telephone number is (571) 272-3014. 
The examiner can normally be reached on Monday-Friday from 8:00AM - 5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on (571) 272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571.273.8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

QG. 

August 17,2005. 



JAY K. PATEL 
SUPERVISORY PATENT EXAMINER 




